Developmental roles of heparan sulfate proteoglycans in Drosophila.
The formation of complex patterns in multi-cellular organisms is regulated by a number of signaling pathways. In particular, the Wnt and Hedgehog (Hh) pathways have been identified as critical organizers of pattern in many tissues. Although extensive biochemical and genetic studies have elucidated the central components of the signal transduction pathways regulated by these secreted molecules, we still do not understand fully how they organize gradients of gene activities through field of cells. Studies in Drosophila have implicated a role for heparan sulfate proteoglycans (HSPGs) in regulating the signaling activities and distribution of both Wnt and Hh. Here we review these findings and discuss various models by which HSPGs regulate the distributions of Wnt and Hh morphogens.